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Abstract: The growth response of the biocontrol agent Pantoea agglomerans to changes in temperature was 
determined in vitro in nutrient yeast extract-sucrose medium. The minimum temperature at which P. agglomerans 
was able to grow was 4°C and the maximum temperature was 42°C. This study defines the range of environmental 
condition (Temperature) over which the bacteria may be developed for biocontrol of postharvest diseases. 
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1. Introduction 
 
Pantoea species belongs to the family 
Enterobacteriaceae of fermentative gram-negative rods 
and is widely distributed in plants and in soil (1). 
Although members of the genus Pantoea are primarily 
plant pathogens, they occur in many ecological habitats, 
including in association with soil, water, dairy products, 
meat, fish, human and animals (2). This bacterium is 
commonly isolated from plant surface, seeds, fruit and 
human feces (3). 
Pantoea infections are uncommon in human, 
within the genus Pantoea, the most prominent species 
and most common hospital isolate is P. agglomerans 
(formerly named Enterobacter agglomerans) (4).   
This bacterium is known to be opportunistic 
pathogen in the immunocompromised causing wound, 
blood and urinary tract infection (2). The prevalence of 
Pantoea spp. on potatoes grown in soil amended with a 
pathogen-rich wastewater sludge was investigated by 
Chale-Matsau & Snyman (5), Yamakawa (6) were 
isolated 42 bacterial strains from various fruit and soil 
samples nine of them were Pantoea species. 
It is well known that rhizosphere and soil 
microorganisms play an important role in maintaining 
crop and soil health through versatile mechanisms (7), 
Pantoea agglomerans is saprophytic strain originally 
isolated from an apple surface and widespread in nature 
as an epiphytic bacterium (8). 
Microbial biocontrol agents are emerging as 
effective alternatives to chemicals in controlling 
postharvest diseases of fruit and vegetables (9). The 
relationship between bacterial growth rate and 
environmental conditions involves different response 
mechanisms and detailed studies are necessary to 
understand them and determine the critical conditions 
under which the microorganism is not able to grow. 
Microbial responses to stressful conditions may 
constitute a drain of energy resources of the cell as it 
attempts to maintain cytoplasmic haemostasis (10). 
This paper refers to novel demonstration and 
isolation of Pantoea agglomerans from Iraqi soil and 
discussion the means of temperature on the growth of 
this species. 
 
2. Material and Methods 
 
2.1 Sample collection 
Soil samples were collected randomly from an 
agricultural farm in Al-Twaitha in Baghdad using a 
sterile metal cylindrical tool at a depth of 5 to 20cm 
below the soil surface. Samples were put in a sterile 
glass container and delivered to the laboratory within 
20-30 min of collection. The samples were 
homogenized and sieved through a sterile 2mm mesh. 
The sieved samples (2.0 g) was dissolved in 18ml of 
sterile physiological saline and serially diluted up to 10-
5 dilution. 
One-tenth of a milliliter (0.1ml) of the 10-2 to 10-5 
dilution was inoculated separately onto nutrient yeast 
extract-sucrose agar plates. The plates were incubated 
for 24 h at 28°C. 
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Bacterial populations in the soil samples (colony 
forming units per gram of soil) were determined by 
enumerating the colonies that formed on nutrient agar 
(11). 
 
2.2  Identification of Pantoea species   
After incubation period, the plates of nutrient yeast 
extract-sucrose agar were examined for typical colonies 
of Pantoea. The colonies bearing typical Pantoea spp. 
Morphology were purified and subcultured on nutrient 
yeast extract-sucrose agar plates and stored for further 
assay. 
Taxonomic properties (morphology, cultural, 
physiological and biochemical characteristics of the 
isolate was determined according to the method and 
media of the (12) and by API-20E system according to 
(13). 
 
2.3  Determination of optimum temperature for 
Pantoea growth 
The optimum temperature was determined by 
inoculating 100 microliters of the bacterial inoculum 
105 CFU/ml on nutrient yeast extract-sucrose agar. The 
plates were incubated at different temperatures (4, 28, 
42°C) for 24 hours.  
 
3.  Results and discussion 
 
The soil contains numerous genera of bacteria, 
many of which not only have important roles in nutrient 
cycling, but also protect crops against diseases (14). 
Pantoea agglomerans is a common soil bacterium 
used in the biocontrol of fungi and bacteria, but is also 
an opportunistic human pathogen (15). 
Acknowledge of the environmental niche in which 
the biocontrol agent is able to grow is essential to 
establish the growth conditions for the antagonist to be 
mass-produced and also be highly efficacious 
parameters are temperature, water and pH of the plant 
tissue or soil and these factors are directly influencing 
the capability for growth and establishment of the 
biocontrol agent on plant surfaces (14). 
The data presented in this study indicated that the 
newly isolated bacteria from Iraqi soil samples, which 
was characterized according to Bergey's Manual of 
Systematic Bacteriology (12) as well as other characters 
reported by (16). 
 
3.1  Identification of the isolates 
Cultural, morphological and biochemical 
characteristics, revealed that this isolate being Pantoea 
agglomerans. The preliminary cultural diagnosis for the 
isolate exhibited that this isolate grew on nutrient yeast 
extract-sucrose agar after 24 hrs at 28°C. The colonies 
obtained had the following macroscopic characteristics: 
round, smooth, regular edge, raised, glistening, 
translucent with yellow pigment production. 
Microscopic examination revealed right bacilli, 
Gram-negative with rounded ends. 
The results of the conventional biochemical test 
(Table 1) compared with the characteristics of P. 
agglomerans documented by (12) and (16). The 
bacterium was sufficient for identification of P. 
agglomerans. 
 
Table 1. Biochemical test for Pantoea agglomerans isolated from 
Iraqi soil. 
 
Result Test 
- Indole production 
+ Acetone production (VP) 
- Methyl red test (MR) 
+ Citrate utilization 
+ Gelatin hydrolysis 
- Oxidase 
- Catalase 
- Motility 
Yellow pigment Pigment production 
 
Biochemical characteristics confirmed by the API-
20E system show that the isolate was mobile catalase 
positive, oxidase negative, lysine decarboxylase 
negative, ornithine decarboxylase negative, B-
galactosidase positive, ferment glucose without gas 
production, urease negative, citrate utilization positive 
and indole production negative as mentioned in Table 
2. These results have determined the species: Pantoea 
agglomerans. 
 
3.2 Determination of the optimum temperature 
Temperature was one of the most important factors 
governing the physiology and growth of organisms as 
reported by Rahman et al., (17). 
The measure of P. agglomerans growth indicated 
growth of this isolate at different temperature. 
However, this rate varied according to temperature. It 
was significantly higher at 28°C but reduced to 37°C. 
At 4°C temperature, the isolate retained significantly, 
but low growth ability. 
In this study the optimum growth temperature was 
28°C, indicating that P. agglomerans was mesophilic 
bacterium (Fig. 1). Jung et al., (15) mentioned the 
highest growth rate of P. agglomerans isolates were 
30°C, while Costa et al., (14) showed that the minimum 
temperature at which P. agglomerans able to grow was 
-6 to -1. 
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Table 2. API-20E system used for diagnosis of Pantoea agglomerans isolated from Iraqi soil. 
 
Result Reaction\enzymes Substrate Test 
Yellow (+) β-galactosidase Ortho-Nitrophenyl-galactopyranoside ONPG 
Red\orange (+) Arginine dihydrolase Arginine ADH 
Yellow (-) Lysine decarboxylase Lysine LCD 
Yellow (-) Ornithine decarboxylase Ornithine ODC 
Blue green (+) Citrate utilization Sodium citrate CIT 
Colorless (-) H2S production Sodium thiosulphate H2S 
Yellow (-) Urease Urea URE 
Yellow (-) Tryptophan deaminase Tryptophan TDA 
Colorless (-) Indole production Tryptophan IND 
Pink/red (+) Acetone production Sodium pyruvate VP 
Black pigment (+) Gelatinase Kuhn's gelatin GEL 
Yellow (+) Fermentation/oxidation Glucose GLU 
Yellow (+) Fermentation/oxidation Mannitol MAN 
Yellow (+) Fermentation/oxidation Inositol INO 
Yellow (+) Fermentation/oxidation Sorbitol SOR 
Yellow (+) Fermentation/oxidation Rhamnose RHA 
Yellow (+) Fermentation/oxidation Sucrose SAC 
Blue (-) Fermentation/oxidation Melibiose MEL 
Yellow (+) Fermentation/oxidation Amygdalin AMY 
Yellow (+) Fermentation/oxidation Arabinose ARA 
 
 
 
Fig. 1. Temperature effect on the growth of Pantoea agglomerans 
isolated from Iraqi soil. 
 
This study clearly demonstrated that the 
environmental condition (Temperature) is effective in 
the growth of the species in the range of the 
temperature between 4°C to 42°C. Minimum 
temperature (T min) for bacterial growth was 4°C. T 
min is an intrinsic property of the organism when 
growth conditions other than temperature are 
nonlimiting (18), and it provides information about 
mesophilic–thermophilic characteristics of bacteria. 
Temperature indicated that P. agglomerans is a 
mesophilic bacterium (19). 
 
References 
 
[1]. Hong, C.X. & Moorman, G.W. (2005). Plant 
Pathogens in Irrigation Water: Challenges and 
Opportunities. Critical Reviews in Plant Sciences, 
24(3): 189-208. DOI: 
10.1080/07352680591005838. 
[2]. Han-Jen, R.E., Wai-Fong, Y. & Kok-Gan, C. 
(2013). Pandoraea sp. RB-44, a novel quorum 
sensing soil bacterium. Sensors, 13(10): 14121-
32. doi: 10.3390/s131014121. 
[3]. Jain, S., Bohra, I., Mahajan, R., Jain, S. & Chugh, 
T.D. (2012). Pantoea agglomerans infection 
behaving like a tumor after plant thorn injury: an 
unusual presentation. Indian J. Pathol. Microbiol., 
55(3): 386-388. doi: 10.4103/0377-4929.101754. 
[4]. Sturz, A.V., Christie, B.R. & Nowak, J. (2000). 
Bacterial Endophytes: Potential Role in 
Developing Sustainable Systems of Crop 
Production. Critical Reviews in Plant Sciences, 
19(1): 1-30. DOI: 10.1080/07352680091139169. 
[5]. Chale-Matsau, J.R., Snyman, H.G. (2006). The 
survival of pathogens in soil treated with 
wastewater sludge and in potatoes grown in such 
soil. Water Sci. Technol., 54(5): 163-168. 
[6]. Yamakawa, O. (1998). Development of new 
cultivation and utilization system for sweetpotato 
toward the 21st century. In: LaBonte, D.R., 
Yamashita, M., Mochida, H., editors. Proceedings 
of International Workshop on Sweet Potato 
System toward the 21st Century. Miyakonojo, 9-
10 December. Miyakonojo, Japan: Kyushu 
National Agricultural Experiment Station; p. 1-8. 
[7]. Csonka, L.N. (1989). Physiological and genetic 
responses of bacteria to osmotic stress. Microbiol. 
Rev., 53(1): 121-147. 
[8]. Yoneyama, T., Terakado, J. & Masuda, T. (1997). 
Possible input of N2-derived nitrogen in 
sweetpotato: investigation by the δ15N dilution 
method. In Sweetpotato Production System 
toward the 21st Century ed. LaBonte, D.R., 
0
20
40
60
80
100
4 28 42
Temperature (C0) 
Temperature effects on the growth of Pantoea agglomerans                   Authman et al 
J. Adv. Lab. Res. Biol. (E-ISSN: 0976-7614) - Volume 8│Issue 4│2017        Page | 88 
Yamashita, M. and Mochida, H. pp. 311–316. 
Miyakonojo: Kyushu National Experiment 
Station. 
[9]. Viñas, I., Usall, J., Nunes, C. & Teixidó, N. 
(1999). Nueva cepa bacteriana Pantoea 
agglomerans; Beijerinck (1888) Gavini, Mergaert, 
Beji, Mielcareck, Izard, Kersters y, De Ley (1989) 
y su utilización como agente de control biológico 
de las enfermedades fÚngicas de fruta. Solicitud 
P9900612. Oficina Española de Patentes y 
Marcas. 
[10]. Wilson, C.L. and Pusey, P.L. (1985). Potential for 
Biological Control of Postharvest Plant Diseases. 
Plant Dis., 69:375–378. DOI: 10.1094/PD-69-
375. 
[11]. Atlas, R.M. (2010). Handbook of microbiological 
media. Fourth edition. Taylor and Francis Group, 
LLC, U.S.A. 
[12]. Garrity, G., Brenner, D.J., Krieg, N.R. & Staley, 
J.R. (2005). Bergey's Manual of Systematic 
Bacteriology. Volume 2: The Proteobacteria. 2nd 
edition. Springer, USA. 
[13]. Tang, Y.W. and Stratton, C.W. (2006). Advanced 
Techniques in Diagnostic Microbiology. Springer, 
U.S.A.  
[14]. Costa, E., Teixidó, N., Usall, J., Atarés, E. & 
Viñas, I. (2001). Production of the biocontrol 
agent Pantoea agglomerans strain CPA-2 using 
commercial products and by-products. Appl. 
Microbiol. Biotechnol., 56(3-4): 367-371. 
[15]. Jung, I., Park, D.H. & Park, K. (2002). A study of 
the growth condition and solubilization of 
phosphate from hydroxyapatite by Pantoea 
agglomerans. Biotechnology and Bioprocess 
Engineering, 7: 201-205.  
[16]. Teixidó, N., Usall, J., Palou, L., Asensio, A., 
Nunes, C. & Viñas, I. (2001). Improving Control 
of Green and Blue Molds of Oranges by 
Combining Pantoea agglomerans (CPA-2) and 
Sodium Bicarbonate. Eur. J. Plant Pathol., 107: 
685–694. doi: 10.1023/A:1011962121067 
[17]. Rahman, M., Mubassara, S., Hoque, S., & Khan, 
Z. (2006). Effect of Some Environmental Factors 
on the Growth of Azospirillum Species Isolated 
from Saline Soils of Satkhira District, 
Bangladesh. Bangladesh Journal of Microbiology, 
23(2), 145-148. 
https://doi.org/10.3329/bjm.v23i2.881. 
[18]. Gould, G.W. (1989). Drying, raised osmotic 
pressure and low water activity. In: Gould, G.W. 
(ed). Mechanisms of action of food preservation 
procedure. Elsevier Applied Science. NY. pp. 97–
117. 
[19]. Nunes, C. (2001). Control biológico de las 
principales enfermedades fúngicas en postcosecha 
de fruta de pepita, mediente el uso de Candida 
sake (CPA-1) y Pantoea agglomerans (CPA-2). 
Ph.D. Thesis, Universitat de Lleida, Lleida, Spain.
 
